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DETAILED ACTION 
Oath/Declaration 

1. The oath/declaration filed on September 22^^, 2002 is acceptable. 

Information Disclosure Statement 

2. The Information Disclosure Statement filed on September 22''^, 2002 has been 
considered. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreiga country or in pubUc use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-5 and 7-17 are rejected under 35 U.S.C. 102(b) as being anticipated by Park et 
al. (U.S. Patent 6,391,749). 

In re claim 1, Park discloses a method of manufacturing a semiconductor device 
with a semiconductor body comprising silicon (col 3, lines 3 1-47) provided with an n- 
type doped semiconductor region comprising silicon formed by an epitaxial deposition 
process (col. 3, lines 13-30), wherein the epitaxial deposition process of the n-type region 
is performed by positioning the semiconductor body in an epitaxial reactor and 
introducing in the reactor a first gas stream comprising a carrier gas (hydrogen) (col. 5, 
lines 1 1-28) and further gas streams comprising a gaseous compound comprising silicon 
(silane (SiH4) and (dichlorosilane (SiH2Cl2)) (col. 3, lines 39-47) and a gaseous 
confound conprising an element from the fifth column of the periodic system of 
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elements (phosphine) (col. 4, lines 50-56), while heating the semiconductor body to a 
growth tenq)erature (Tg) (450 to 800* C) (col. 3, Unes 29-30) and using an inert gas as 
the carrier gas, characterized in that for the gaseous confound conprising silicon a 
mixture is chosen of a first gaseous silicon compound (silane) (SiH4) which is free of 
chlorine and a second gaseous silicon compound (dichlorosilane) (SiHaCk) con^jrising 
chlorine (col. 3, Unes 31-46 and FIG. 2). 



C star t ~^ 

T 



ijosd I ng; F conduc tor Subd t k a t« 



T 



- t 

HBntJna:5«fflicmc&gtor:-SubstT-e[t0:-:-:-:-:':-^ 



3~' 



i ■ . i n j act ir« : Soiir ea : Gae :< An 

T 

I inject Etc^lnp 6»a CAnd Bopamt tea) l "^"^^ 



T 



7 * 



t3 




1« 



In re claim 2, as applied to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that the first gaseous silicon compound silane 
(SiH4) is chosen and for the second gaseous silicon compound dichlorosilane (SiHaCla) is 
chosen (col 3, lines 3 1-47). 
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In re claim 3, as applied to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that for the gaseous compound comprising a V- 
element, phosphine is chosen (col. 4, lines 50-56). 

In re claim 4, as applied to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that for the growth tenqjerature (Tg) a 
temperature in the range between 450C to 800 °C is chosen (col, 3, Unes 29-30). 

In re claim 5, as applied to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that the epitaxial deposition process is performed 
at reduced pressure (P) (col. 3, lines 27-31). 

In re claim 7, as appUed to claim 1 above. Park discloses all claimed limitations 
including the limitation characterized in that for the semiconductor device a MOSFET 
device is chosen and the semiconductor region is formed as a source or drain of the 
MOSFET device (col 4, Hne.59 to col. 5, Une 10). 

In re claim 8, as appUed to claim 1 above, Park discloses all claimed Hmitations 
including the limitation characterized in that the after the growth of the n-type 
semiconductor region conqjrising silicon the deposition process is continued with the 
growth of a further semiconductor region comprising a lower h-type doping than the 
semiconductor region or comprising a p-type doping and in that at least between the 
growth of the semiconductor region and the growth of the ftirther semiconductor region, 
the inert carrier gas is replaced by a carrier gas comprising hydrogen (col. 5, lines 1 1-28). 

In re claim 9, as applied to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that after growth of the semiconductor region, 
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the carrier gas of an inert gas is maintained in a first short period of a cycle of three short 
periods, the carrier gas is replaced by hydrogen during the second short period and the 
carrier gas is switched back to the inert gas during the third short period in which the 
deposition process is continued but without the presence of the gaseous compound of the 
V-element (col. 5, lines 1 1-28). 

In re claim 10, as appHed to claim 9 above, Park discloses all claimed limitations 
including the limitation characterized in that the cycle of three periods (Tl, T2, T3) is 
repeated a number of times (col. 4, Unes 45-56 and FIG. 1). 



Fig. 1 
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In re claim 1 1, as applied to claim 8 above, Park discloses all claimed limitations 
including the limitation characterized in that during the deposition of the further 
semiconductor region, the gas stream of the gaseous compound with the V-element is 
chosen to be zero and replaced by another gas stream comprising a gaseous compound 
comprising an element of the third column of the periodic system of the elements, 
resulting in a device comprising a p-type further semiconductor region on top of the n- 
type semiconductor region (col. 5, hnes 1 1-28). 

In re claim 12, as appKed to claim 1 1 above. Park discloses all claimed 
limitations including the limitation characterized in that for the semiconductor device a 
pnp bipolar transistor is chosen of which the n-type base region is formed by the n-type 
semiconductor region and the p-type emitter regions is formed by the further 
semiconductor region (col. 4, line 59 to col 5, line 10). 

In re claim 13, as appUed to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that nitrogen is chosen as the inert gas (col. 5, 
line 11-28). 

In re claim 14, as appUed to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that the semiconductor region or the further 
semiconductor region are formed as a mixed crystal of silicon and germanium by leading 
a yet another gas stream to the reactor comprising a gaseous compound of germanium 
(col. 2, lines 6-13). 

In re claim 15, as appUed to claim 10 above. Park discloses the semiconductor 
device obtained by the method as recited in claim 1 (col. 3, Une 12 to col. 4, line 56). 



Application/Control Number: 10/550,853 Page 7 

Art Unit: 2823 

In re claim 16, as applied to claim 1 above, Park discloses all claimed limitations 
including the limitation characterized in that the apparatus con5)rises a deposition reactor 
and is provided with a first source for a gaseous compound of silicon (silane) (SiH4) 
which is fi"ee of chlorine and a second source for a gaseous compound of silicon 
(dichlorosilane) (SiH2Cl2) which comprises chlorine (col. 3, Unes 31-47). 

In re claim 17, as applied to claim 16 above, Park discloses all claimed 
limitations including the limitation characterized in that it is provided with a first carrier 
gas source comprising an inert gas and a second carrier gas source comprising hydrogen 
and with means to switch the carrier gas fi'om the inert gas to hydrogen during the 
deposition processv (col. 5, lines 1 1-28). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Park et al. (U.S. 
Patent 6,391,749). 

In re claim 6, as appUed to claim 5 Paragraph 4 above, Park discloses all the 
claimed limitations including after loading the semiconductor substrate into the chamber, 
the chamber is evacuated using a vacuum pump, to maintain a pressure lower than 
atmospheric pressure (col. 1, lines 65-67) but does not explicitly discloses wherein the 
pressure (P) is chosen between 120 and 160 Torr, 
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However, there is no evidence indicating the pressure range is critical and it has 
been held that it is not inventive to discover the optimum or workable pressure range of a 
result-effective variable within given prior art conditions by routine experimentation. See 
MPEP § 2144.05. Note that the specification contains no disclosure of either the critical 
nature of the claimed dimensions of any unexpected results arising there from Where 
patentability is aid to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. In re Woodruff. 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Conclusion 

7. Any inquiry conceming this communication or earlier communications from the 

examiner should be directed to Khiem D. Nguyen whose telephone number is (571) 272- 
1865. The examiner can normally be reached on Monday-Friday (8:30 AM - 5:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system Status information for 
published ^plications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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